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operating units. Some adjustment in NSF organization and procedures may be needed to relax constraining influences of traditional disciplinary relationships and points of view. However, the NSFs ongoing internal studies to develop CIS programs suggest to the committee that such change will not be particularly disruptive and may already be under way.4
Can broad programs of infrastructure research be justified in economic terms? As described in Chapter 2, infrastructure R&D spending has declined substantially in recent years. Committee members pointed out that the nation's private sector routinely expects that financial returns on assets should be 3 to 7 percent annually or more. If the nation's infrastructure, with a value probably exceeding $3 trillion, yields a similar return, the system's aggregate contribution to the nation's economy would be between $90 and $210 billion annually, equivalent to approximately 2 to 4 percent of GNP (gross national product).5 In addition, infrastructure needs are global, and new infrastructure technology can have high export potential.
If NSF-sponsored research can improve the productivity of the nation's infrastructure by only 1 percent, the benefits would amount to perhaps $1 billion to $2 billion annually for years into the future. But productivity improvements are not the only justification for infrastructure research. Research results will help to conserve and extend the productive life of existing infrastructure assets, and will preempt the failures of infrastructure that, while rare, have such high nonmonetary costs for a community.
The conduct of the research will contribute to the education and training of a new generation of infrastructure professionals. These new professionals will enter their disciplines with a functional appreciation of the multidisciplinary nature of infrastructure and its impacts on the economy, the environment, and society. New teamwork among traditional disciplines will be fostered as well.
Most importantly, new knowledge and technology resulting from this cross-cutting infrastructure research program will ultimately improve the quality of life throughout the nation. By global commercialization and transfers of technology, these benefits can spread to other countries as well.
These many benefits represent a high return to be gained from new investments in infrastructure research, and increased investments may be justified. However, realizing these benefits through infrastructure innovation is achievable only if research results are ultimately put into practice. While support of undirected research that can lead to serendipitous results should certainly continue, priority should be given to research that can plausibly be linked to practical infrastructure improvement. Imagining these links is analogous to preparing a marketing plan for new products nearrng readiness for commercial release. The committee has taken a first step in imagining the research topics and improvements to be gained, butnd water. However, the committee determined that these concerns were beyond the scope of its study.4
